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Introduction

e We see no definite sign of new physics at colliders (UV experiments)
e But new physics is needed: v masses, DM, DE, B asymmetry, ...

e Maybe A >> mpyjggs

= Need a “telescope” to look at the distant physics!
= Lepton flavor violation (LFV) and

= Leptonic anomalous magnetic moments (g — 2) are very sensitive

e Both are related:




Introduction — Standard Model

uw— ey:
e forbidden in SM with
m, =0,

e m, # 0 implies LFV by
neutrino flavor conversion

e charged LFV:
BR(uu — ey) ~ 107 due
to tiny neutrino mass

g—2:
e tau: very short life-time,
but most sensitive to NP

e muon: 3.3 ¢ discrepancy
between SM prediction and
measurement

e electron: very precise
measurement of fine
structure constant aem
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Introduction — current status
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Maybe we are at the verge of seeing new physics in O(1...10) years!



Observation & Conclusion

e Non-observation of LFV
favors high scales for new
physics

e Potential g, — 2 excess
indicates a rather low mass
scale

e Use this tension to ask two
questions:

— gu — 2 excess confirmed
. = should we see LFV?
IR — no g, — 2 excess

= constraints on LFV!

energy scale of new physics




How to use our paper

[effective field theory approach]

Y

individual field contributions]

)

Y

[SU(Q) invariant models]

Y

[UV complete modelsj




How to use our paper

[effective field theory approach]<\

\

]
Y /

(individual field contributions]—’,

assemble
Y

[SU(Q) invariant models

assemble

Y

[UV complete models




Model independent analysis




The general approach — EFTs

Start from an EFT point of view (NP = d = 6 operators):

plf — f —
Leff = 2” ™ UplFy 3 %K,-W%WKJ-FW + off-shell contributions

M/E _

Consider form factors fi;; M/E/2:

=em;A
= Aay, = (g —2)/2 — (g — 2)sm/2 = A¥m? (no sum)

S BR(l - f7) = > 462”““ (11 + |A5[°) BR (& — tui7p)



The general approach — simpl

Calculate contributions to AE/M from one field of spin s = 0, 1/2, 1 and
electric charge @ = 0, 1, 2 coupling to SM leptons:

Scalar Fermion Vector
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The general approach — SU(2), invariant models
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The general approach — SU(2), invariant models

An example: scalar doublet ¢ = (¢F,¢%)7,

Lo = 78 6 - U +hc
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The general approach — SU(2), invariant models

An example: scalar doublet ¢ = (¢F,¢%)7, ( 1 10 10 )
Lins = gjek ¢ - U + hec. o ‘
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Results for specific models




UV complete models

e Minimal Supersymmetric Standard Model (MSSM)
o Left-Right symmetric model

e Two-Higgs-doublet models

e Scotogenic model (radiative seesaw)

e Zee-Babu model

e B — L gauge symmetry (also with inverse seesaw)
e SU(3) x SU(3) x U(1) model

e [, — L, gauge symmetry

e Dark Photon
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SUSY: connects bosons & fermions = ‘doubling’ of SM field content + 2" Higgs

e Many contributions (x°, x*, f, 7,,)

e Large viable parameter space,

e.g. tan 8

= Make snmpllfymg assumptions

similar SUSY masses

Aa, (Similar SUSY masses)

200 400 600 800 1000 1200 1400 1600 1,800 2,000
Msusy [GeV]

11



SUSY: connects bosons & fermions = ‘doubling’ of SM field content + 2" Higgs

107
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MSSM - general discussion

parameter study:
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Radiative seesaw model

e 1-Loop-level v-mass generation

(o) (H0)
e 2" jnert Higgs doublet & RH vg oL
0 g 0
e r-masses via DM interactions e - ~J
— scotogenic / VR \
Vi 4 4 l/j
o Ly =—yJvg;n' - Lj +hc.
v
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This model gives no viable explanation for the (g, — 2) excess!
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Conclusions




Conclusions

Summary

e LFV decays and (g — 2) are closely related

e Use one to constrain the other and reconcile potential signals with
constraints

e Catalog of contributions to both processes ranging from simplified
models, SU(2), invariant models to UV complete models

Outlook

e Study other LFV processes (off-shell v: . — 3e, u — e conversion)
e Relation to other BSM constraints (DM, collider, EWPO etc)

= work in progress for the final version
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Thank You!

Questions?
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The full photonic amplitude

. NP ji i . "
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Radiative seesaw — results from

]D—In:

Brip = e y) CR(u—e.Ti)
=
g
E

CR{p—e.Ti)/Br(py = e y)

5 b N
E=(m yfm )
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